Shrews and their close relatives (order Eulipotyphla) are typically considered to be solitary. This impacts our understanding of mammalian social evolution: (i) the ancestor of mammals is believed to have been shrew-like, and even though Eulipotyphla are not more basal than other mammalian orders, this might have been one reason why the first mammals have been assumed to be solitary-living; (ii) Eulipotyphla are the third largest mammalian order, with hundreds of species entering comparative analyses. We review primary field studies reporting the social organization of Eulipotyphla, doing a literature research on 445 species. Primary literature was only available for 16 of the 445 species. We found 56% of the studied species to be social (38% were living in pairs), which is in sharp contrast to the 0.5 and 8% reported in other databases. We conclude that the available information indicates that shrews are more sociable than generally believed. An interesting alternative hypothesis is that the mammalian ancestor might have been pair-living. To understand the social evolution of mammals, comparative studies must be based on reliable and specific information, and more species of all orders must be studied in the field.
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Introduction
One of the major aims of evolutionary biology is to understand the biodiversity of social systems [1, 2] . The social system of a species is described by three components: social organization (composition of groups), social structure (who interacts with whom) and mating system [3] . The component of social systems most often reported in field studies is the social organization, which also influences social structure and mating system [4] .
Mammals show a fascinating diversity of social organization, ranging from solitary-living (non-social) to extended families and even eusocial societies [5, 6] . The diversity of mammalian social organization has received significant attention [7 -9] . Recent comparative studies have addressed exciting questions about the evolutionary origins of different social organization [7, 10] . These studies have made the arguments that the first placental mammal was solitary and that the more complex forms such as monogamy and cooperative breeding evolved later [7, 11] .
The first eutherians, which lived 160 Ma ago, were insectivores and shrew-like in appearance [12] , as were the first real placentals which appeared around 100 Ma ago [13, 14] . Shrews are generally believed to be solitary [15] , which might explain why the first placentals have also been assumed to be solitary. Accordingly, a phylogenetic analysis including data on 367 species of shrews, 99.5% of which were believed to be solitary, found that the ancestor of placentals was most likely solitary [7] . However, we lack information from field studies about the social organization of most Eulipotyphla. Much of our knowledge about social organization of mammals comes from field studies on three relatively small orders of large mammals (primates, artiodactyls and carnivores) [16] . Thus, comparative studies face the problem that relatively little is known about the social organization of small mammals.
Previously, the families of the order Eulipotyphla were known as 'Insectivora', but molecular data showed that Insectivora represents a paraphyletic group [17, 18] . The new order Eulipotyphla contains five families: Erinaceidae (hedgehogs and moonrats), Talpidae (moles), Solenodontidae (solenodons), Soricidae (shrews) [18] and the extinct family Nesophontidae [19] . The Erinaceidae have only 24 species. The mole-shrew-solenodon clade Soricomorpha contains around 419 species, with Soricidae representing over 90% of the species [20] . The Eulipotyphla represent the third largest eutherian order (after Rodentia and Chiroptera) [17] , and if one wants to understand the evolution of social organization in mammals, it is important to consider them. We review the kinds of social organization that have been described from field studies for this order, and we compare this new database based on primary literature with the information provided in Walker's Mammals of the World [16] and with an existing database that is largely based on secondary literature and was used for comparative studies on mammalian social evolution [7] .
Material and methods
We used an existing database available from the electronic supplement of [7] , which included a total of 399 species of Eulipotyphla. Forty-six additional species were found in an online database [21] and in [16] . We used the Web of science (Thomson Reuters) to search for primary literature on the social organization of the 445 species. For each species, we initially searched the Latin species name and the term 'social'. If no literature on social organization was found, only the genus and the term 'social' were used, and if still no information was found, only the Latin name. Only primary field studies were considered. Five additional articles were found from references quoted in publications or by general search on the Internet. We recorded whether a species was described as living solitarily, in pairs, in groups consisting of one male and several females, one female and several males, multiple males and females, multiple females or multiple males. We recorded whether the described social organization was reported for the breeding or for the non-breeding season.
We compared our data with the database from Lukas & CluttonBrock which was available as electronic supplementary material [7] . Additionally, we conducted a secondary literature search in the book Walker's Mammals of the World [16] .
Results and discussion
We found primary literature on the social organization of 16 (3.6%) of the 445 species ( [7] , in which 99.5% of the 399 considered species of Eulipotyphla are reported as solitary, based on one publication that does not mention all these species [22] . In Walker's Mammals of the World [16] , 92.1% of the 126 species with information on social organization were reported to be solitary (table 1), but for most species, information was only available on the genus level (109 species of 10 genera, all considered to be solitary). Considering only the 17 species for which the information in Walker's Mammals of the World [16] was on the species level, 58.8% (10/17) were reported to be social, which was very similar to our results.
We found a high variety of social organization in Eulipotyphla (table 2) . Interestingly, living in pairs was common (37.5% or six of the 16 species), and the solitary individuals that have been observed in these species might have been individuals that had not yet found a pair partner after natal dispersal [23] . Multi-male-multi-female groups were also common, both during the breeding season [24, 25] and as overwintering groups, which probably benefited from reduced costs of thermoregulation due to communal huddling [26, 27] . In sum, the social organization of Eulipotyphla is variable both between and within species.
For seven out of the 16 species, more than one form of social organization was reported, and the variation seemed to be related to seasonal differences (table 2) . By contrast, Lukas & Clutton-Brock did not consider intraspecific variation in social organization, and Walker's Mammals of the World mentioned this for only one species. This could partly explain the huge discrepancy in the frequency of solitary species between the databases. Intraspecific variation in social organization is an important phenomenon and must be considered when comparing social organizations between species [4] .
Our study suggests that the generally held assumption that shrews and other Eulipotyphla are solitary is incorrect. Only 16 out of 445 species have been studied, of which over one-half are to some degree gregarious. While the first placentals were shrew-like in appearance, Eulipotyphla are not basal within placentals and the social organization of modern shrews is not indicative of the social organization of basal placentals. Thus, to understand social evolution of placental mammals, we need information about the social organization from species of all orders-not just the largest ones and ones that are easiest to study under field conditions.
Conclusion
While it is still possible that most Eulipotythla are solitary, and that being solitary is the ancestral state of mammals, Table 2 . The different forms of social organization identified in our primary literature research, compared with the social organization provided by Lukas & Clutton-Brock [7] . Numbers refer to the numbers of studies reporting the form of social organization. BS, breeding season; NBS, non-breeding season. References are in the electronic supplementary material. our study suggests the possibility for alternative hypotheses, such as that the mammalian ancestor was pair-living. One of the major problems of the previous analysis [7] is that solitary-living was entered as assumed social structure for many mammalian species for which no primary literature was available, such that the emerging result that solitary-living is the ancestral state could be a self-fulfilling hypothesis. Future comparative analysis should rely on primary literature, to ensure that the most accurate data are entered. For example, the pattern emerging in Walker's Mammals of the World based on assumptions on the genus level (92% of species are solitary) is in contrast to the specific information in the same book on the species level (41% solitary). In recent years, it has been acknowledged that we have to increase efforts to taxonomically describe the biodiversity on the Earth [28] . Similarly, we need more research done by field biologists describing the biodiversity of social systems to be able to perform meaningful comparative studies about the evolution of sociality.
